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REPA R CH.CO FAW STARTER ASSHMBLY

LEARN NG (BJECTI VE

1. Terminal Learning (pjective: Gven a Del co Reny Mbdel 1990272 starter assentl y,
the required conmon and special tools, test equi pnent, precision neasuring
instrunents, repair parts, shop supplies, TM9-2320-297-34, and TM 9- 2920- 232- 34&P,
per infornation contained in the references, repair the starter assenbly. (8.1.1)

2. Enabling Learning (pj ectives: Gven a Del co Reny Mdel 1990272 starter assenfl y,
the required conmon and special tools, test equi pnent, precision neasuring
instrunents, repair parts, shop supplies, TM9-2320-297-34, and TM 9- 2920- 232- 34&P,
per information contai ned in the references:

a disassentl e the starter, (8.1 1a)

b. inspect the conponents of the di sassenl ed starter to determne their
suitability for reuse, (8.1 1b)

c. test the conponents of the disassenbl ed starter for serviceability, (8.1 1c)
d. repair or replace the unserviceabl e conponents as required, (8.1 1d)
e. assenble the starter fromservi ceabl e conponents, and (8.1 1e)
f. test the starter on an appropriate test bench. (8. 1. 1f)
QJILINE

1. QGOMPCH TTAON AND DES GN GHARACTER STTGS F THE STARTER

a The starter assenily used on, but not limted to, the M8 vehicle engine is
nade by the Del co-Reny Qorporation and is a Mdel 1990272.

b. Mjor Gnponents

(1) Sdenoid The solenoidis an electrical nagnetic swtch that nakes and
breaks the circuit between the battery and starter. It a so shifts the starter drive,
causing it to engage wth and di sengage fromthe fl ywheel ring gear.
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(2) Sarter drive. The starter drive is an overrunning cl utch that
protects the notor frombeing spun too rapidly by the engine. It consists of rollers
that ride between a collar on the pinion gear and an outer shell. The outer shell has
tapered slots for therollers sothat the rollers can either ride freely or wedge
tightly between the collar and shell.

(3) Anature assenbly. This assenbly is nade up of nany conductors of
heavy copper ribbons that are nounted between iron lamnations on an iron shaft. n
one end of the arnature is the coomitator and nounted on the other end is the starter
drive.

(4 Qrmitator. The coomutator is a series of copper bars connected to
armature wndings. The bars are insulated fromeach other and fromthe arnature. The
brushes ride agai nst the turni ng conmit ator.

(5 Brushes. The brushes are nade froma carbon and graphite mxture.
They are call ed brushes because they brush the conmutator segnents to nake contact.

2. PRINJRAES Or OPERATI ON G- THE STARTER ASSEMBLY

a Onthe M8, the starter is nounted on the left side of the flywheel housing.
Wen the starting circuit is closed, a snall drive pinion on the arnature shaft
engages Wth the teeth on the flywheel ring gear to crank the engine. Wien the engi ne
starts, the overrunning cl utch di sengages the drive pinion to prevent the arnature
fromover speeding and danagi ng the starter notor.

b. Asolenoid nounted on the starting notor housing, operates the overrunni ng
clutch by linkage and a shift lever. Wien the starting swtch is engaged, the
solenoid is energized and shifts the starting notor pinion into nesh wth the flywheel
ring gear and cl oses the nain contacts wthin the sol enoi d.

3. REPA R AD TESTI NG PROEDLRES

a  Instructions

(1) Detailedinstructions for repairing the starter assently are contai ned
inthe nanual that was issued to you at the beginning of this block of instruction.
Followthose instructions carefully to effect those repair procedures on the training
aid starter to which you have been assi gned.

(2) Have the instructor assigned to your station check your work at each
point designated inthis student outline.

(3) Refer to TM9-2320-297-34 for the procedures used to performthe repair
steps listed. e the index to locate the instructions in the nanual and read the
instructions careful |y before performng each task.

b. Dsassenl e the Sarter

(1) Renove the sol enoi d.



(2) Dsconnect the field | eads.

(3) Renove the | ever housing.

(4 FRenove the end cap and brush hol der assenil y.
(5 Renove the arnature.

(6) Renove the drive housi ng.

(7) Dsassentl e the | ever housi ng.

(8 Dsassentl e the pl unger assentol y.

(9) Inspect the oil reservoir cap and renove the felt wck only if the cap
i s | oose.

(10) D sassentl e the end cap and brush hol der assenil y.
(11) Inspect and test the field coil.

(12) Dsassenbl e the field frane and field coil assenly if the inspection
and test results were not acceptabl e.

STP Have instructor initial.

c. Inspect the Sarter Gonponents

(1) Inspect the housings.
(2) Inspect the arnature shaft.
(3) Inspect coomtator. Record neasurenents.

(4 Test the armature for continutity, grounded condition and internal
short.

(5 Inspect the brushes and springs.
(6) Inspect the bushings. Record neasurenents.
SIQP  Have instructor initial.

d. Assenble the Sarter

(1) Assenle the field coil and field frane assenbly if it was
di sassenol ed.

(2) Test the field coil to nake sure no danage occurred during reassentl y.
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SIG?  Have instructor initial.
(3) Assentl e the end cap and brush hol der assenl y.
(4 Install the arnature.
(5 Install the felt wck (if renoved).
(6) Assentl e the plunger assently.
(7) Assentl e the | ever housi ng.
(8 Install the drive housing.
(9) Install the arnature, brush hol der and end cap.
(10) Install the | ever housing.
(11) Qnnect the field | eads.
(12) Install the sol enoi d.
SIG?  Have instructor initial.

e. Test the Sarter Wsing the Aternator/Generator/ Regul ator/ Sarter (A
Test Sand.

NOE Aninstructor wll be at your test stand to provide you wth indivi dual
instructions and assi stance whil e you test your starter.

(1) Install the starter on the test stand.

(a) Positionthe starter on the cradl e of the test stand and secure
it wth the starter clanp.

(b) @nnect positive cable 1536 to the starter sol enoi d positive
termnal and into the 24 volt positive socket of the test stand.

(c) @nnect negative cable 1537 to the negative post on the starter
and into the negative socket of the test stand.

(d) Qnnect cabl e 10641529 to the starter sol enoid swtch terninal
and into the 24 volt socket of the test stand.

(2) Check and adj ust the pinion cl earance.

(a) Mke sure the louvers are in the open position and that all five
ar inlets onthe test stand are open.



(b) Turn the test stand nain power and the starter power supply nain
to the QN position.

(c) Turnthe starter voltage swtch to the 24V position and push
button Ron the starter tiner neter.

NJE The test stand has a 30 second tiner incorporated in the starter test systemto
protect the starter solenoid. Qice the 30 seconds have el apsed, the test stand will
autonatical ly shut down the starter test systemfor a 2 mnute cool down tine. This
30 second tiner starts when the starter solenoid swtch or the starter test swtchis
pl aced i n the ON position.

(d Hipthe starter solenoid swtch to the QN position and, using a
feel er gauge, check the pinion clearance and return the swtch to the G+ position.

(e If the pinion clearance is not wthin specifications listed in
the technical nanual for the starter, nake the required adj ustnent and recheck the
cl ear ance.

(3) Performthe starter free run test.

(a) Wsing the 12%tap and 2-1/ 2%t ap starter transforner swtches,
adj ust the starter volts to 20 valts.

(b) Wing the paint narkers provided, paint the end of the arnature
shaft half white and hal f black. Then adjust the speed sensor until you have a
defined red dot on the white side. Push the starter test button to see if the RPM
register onthe starter RPMneter. |If they do not register, readjust the sensor and
r echeck.

(c) Push the starter test button, note the readi ngs displ ayed on the
starter AWPS and starter RPMneter, and rel ease the button. Qonpare these readi ngs
wth the specifications for the starter. If all specifications are net, the starter
is serviceable. If alowspeed, high-current condition exists, check the arnature for
excessi ve arcing, grounds, and shorts; al so check for armature drag and faul ty
bushings. If alowspeed, lowcurrent condition exists, inspect for faulty
connections and poor brush contact.

(4 Return al swtches to their OF position.

(5 Renove the starter fromthe test stand and return all cables to their
origina |ocation.
Have instructor initial.

STUENT REFEHRENES

TM9-2320- 297- 34
TM 9- 2020- 232- 34&P



